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DETAILED ACTION 



This application is a 371 (national stage application) of PCT/EP2004/01 1971. 



1. 



Claims 1-23 are pending. 



2. 



Claims 1-23 are rejected. 



35 USC §103 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a person having ordinary skill in the art to 
which said subject matter pertains. Patentability shall not be negatived by the manner in which 
the invention was made. 

Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
6,878,665 in view of EP 1 176135. (provided by Applicant on the IDS of 4-24-06). 

4. Regarding instant claim 1 : 

US '6,878,665 patent (known hereafter as US '665) discloses a transition metal chiral 
catalyst that can be used for asymmetric hydrogenation. Claim 1 1 of '665 (page 14, column 26) 
teaches that the transition metal may be ruthenium, while claim 9 (page 14, column 25) teaches 
that the ligand attached to the ruthenium center is Fluoxphos. Claim 16 of '665 broadly states 
that the asymmetric hydrogenation is performed on a substrate, and Table 1, pages 10-12 
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displays examples of substrates. Of particular interest is the hydrogenation of ethyl 4,4,4- 
trifluoro-3-oxobutyrate, on page 12, Table 1. 

5 . Regarding instant claim 2 : 

US '665 teaches all of the embodiments of paragraph 4 above, and additionally that the 
complex contains an alkene (ex. methylallyl, page 5, column 7, line 54), an arene (ex. benzene, 
page 5, column 8, line 8), a diene (ex. 1, 5-cyclooctadiene, page 9, column 16, lines 60-65), 
and/or a polar solvent molecule (ex. pyridine, page 5, column 7, line 55). 

6. Regarding instant claim 3 : 

US '665 teaches all of the embodiments of paragraph 4 above, and additionally that the 
ruthenium-Fluoxphos complex has at least one ligand selected from 1, 5-cyclooctadiene (page 9, 
column 16, lines 60-65), or p-cymene (page 5, column 8, line 8). 

7. Regarding instant claim 4: 

US '665 teaches all of the embodiments of paragraph 4 above; furthermore, the 
hydrogenation is performed in solvents comprised of Cm alcohols (page 5, column 8, lines 59- 
60), dimethylformamide (page 5, column 8, line 57), and further solvent additives, such as an 
acid (page 9, column 16, lines 60-65). 

8 . Regarding instant claim 5 : 

US '665 teaches all of the embodiments of paragraph 4 above, and, that the counterion of 
the ruthenium complex may be CI", Br", I", BF 4 ", C10 4 ", PF 6 ", (page 5, column 8, lines 8-10). 

9. Regarding instant claim 6: 

US '665 teaches all of the elements of paragraph 4 above, and additionally, that the 
ruthenium complex may be prepared by mixing a complex of formula [Ru 2 Cl 4 (benzene) 2 ] with 
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the Fluoxphos ligand in tetrahydrofuran (page 9, column 16, lines 10-17). The p-cymene ligand 
may be substituted for the benzene (page 5, column 8, line 8), and tetrahydrofuran fulfills the 
polar solvent requirement. 

1 0 . Regarding instant claim 7 : 

US '665 discloses all of the elements of paragraph 4 above, with the addition that the 
asymmetric hydrogenation is performed with a hydrogen pressure range between 1 to 150 bar 
(page 6, column 9, lines 16-17). This requirement meets the limitations of instant claim 7, in 
which the hydrogen pressure is in the range of 1 to 60 bar during the hydrogenation. 

1 1 . Regarding instant claim 8 : 

US '665 teaches all of the elements of paragraph 5 above, and that at least one molecule 
of the ruthenium complex is 1,5-cyclooctadiene (page 9, column 16, lines 60-65), or p-cymene 
(page 5, column 8, line 8). 

12. Regarding instant claim 9: 

US '665 teaches all of the elements of paragraph 5 above, and that the hydrogenation 
reaction can be performed with solvents such as Ci_ 4 alcohols (page 5, column 8, lines 59-60), 
dimethylformamide (page 5, column 8, line 57), and additional solvent additives, such as an acid 
(page 9, column 16, lines 60-65). 

1 3 . Regarding instant claim 1 0 : 

US '665 teaches all of the elements of paragraph 6 above, and additionally, the 
hydrogenation can be performed with solvents such as Ci_ 4 alcohols (page 5, column 8, lines 59- 
60), dimethylformamide (page 5, column 8, line 57), and additional solvent additives, such as an 
acid (page 9, column 16, lines 60-65). 
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14. Regarding instant claim 1 1 : 

US '665 teaches all of the elements of paragraph 5 above, and also, that the counterion 
for the complex may be CI", Br", I", BF 4 ", PF 6 ", CIO4" (page 5, column 8, lines 8-10). 

1 5 . Regarding instant claim 1 2 : 

US '665 teaches all of the elements of paragraph 1 1 above, and also that, the counterion 
for the complex may be CI", Br", I", BF 4 , C10 4 ", PF 6 " (page 5, column 8, lines 8-10, and page 9, 
column 16, example 6a). 

16. Regarding instant claim 1 3 : 

US '665 teaches all of the embodiments of paragraph 13 above, and also that the 
counterion of the ruthenium complex may be CI", Br", I", BF 4 ", CIO4", PF 6 " (page 5, column 8, 
lines 8-11, and lines 55-64; also page 9, column 16, lines 60-65). 

17. Regarding instant claim 14: 

US '665 teaches all of the embodiments of paragraph 12, as well as, that the counter ion 
may be CI", Br", I", BF 4 ", PF 6 ", or C10 4 " (page 5, column 8, lines 8-11, and lines 55-64; also page 
9, column 16, lines 60-65). 

1 8 . Regarding instant claim 1 5 : 

US '665 teaches all of the elements of paragraph 5, and additionally, that the ruthenium- 
Fluoxphos complex can be prepared by combining [Ru 2 Cl4(cym) 2 ] with the Fluoxphos ligand in 
a polar solvent (page 9, column 16, example 2). While this example particularly discloses using 
[Ru 2 Cl 4 (benzene) 2 ], p-cymene may substitute for benzene (page 5, column 8, line 8). 

1 9 . Regarding instant claim 1 6 : 
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US '665 teaches all of the elements of paragraph 1 1 above, and additionally, that a 
ruthenium-Fluoxphos complex can be prepared by mixing a compound of formula 
[Ru 2 Cl 4 (cym)2] with the Fluoxphos ligand in a polar solvent (page 9, column 16, example 2). 
While this example discloses the formation of the complex using [Ru 2 Cl 4 (benzene) 2 ], p-cymene 
may substitute for benzene (page 5, column 8, line 8). 

20. Regarding instant claim 17: 

US '665 teaches all of the embodiments of paragraph 12 above, regarding the formation 
of the ruthenium complex by mixing a compound of formula [Ru 2 Cl 4 (cym)2] with the Fluoxphos 
ligand (page 9, column 16, example 2). As stated previously, the p-cymene ligand may 
substitute for the benzene (page 5, column 8, line 8). 

2 1 . Regarding instant claim 18: 

US '665 teaches all of the embodiments of paragraph 17 above, with regards to the 
preparation of the ruthenium-Fluoxphos complex by mixing of [Ru2Cl4(cym) 2 ] with the 
Fluoxphos ligand (page 9, column 16, example 2). The diethylamine counterion can be 
substituted with either CI", Br", I", BF 4 ", PF 6 ", C10 4 " (page 5, column 8, lines 8-11). 

22. Regarding instant claim 19: 

US '665 teaches all of the elements of paragraph 5 above, and also that, when the 
hydrogenation is performed with the hydrogen pressure in the range of 1 to 150 bar (page 6, 
column 9, lines 17-19). This range falls within the hydrogen pressure range of 1 to 60 bar 
(preferably within 2 to 35 bar) that is specified by instant claim 19. 

23 . Regarding instant claim 20 : 
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US '665 teaches all of the elements of paragraph 1 1 above, and additionally, that the 
hydrogenation is performed at a pressure range of 1 to 150 bar (page 6, column 9, lines 17-19). 
This falls within the hydrogen pressure range of 1 to 60 bar (preferably within 2 to 35 bar) that is 
specified by instant claim 20. 

24 . Regarding instant claim 2 1 : 

US '665 teaches that, when the hydrogenation is carried out in a selection of CI -4 
alcohols, dimethylformamide, and additional solvent additives, with the ruthenium complex 
possessing at least one ligand of an alkene, diene, arene, or polar solvent molecule, the hydrogen 
pressure is in the range of 1 to 150 bar (page 6, column 9, lines 17-19). This falls within the 
hydrogen pressure range of 1 to 60 bar (preferably within 2 to 35 bar) that is specified by instant 
claim 21. 

25. Regarding instant claim 22: 

US '665 teaches all of the embodiments of paragraph 17 (regarding instant claim 14), 
with the additional stipulation that the hydrogenation is performed at a hydrogen pressure range 
of 1 to 150 bar (page 6, column 9, lines 17-19). This falls within the hydrogen pressure range of 
1 to 60 bar (preferably within 2 to 35 bar) that is specified by instant claim 22. 

26. Regarding instant claim 23 : 

US '665 teaches all of the embodiments of paragraph 21 above, with the additional 
stipulation that the hydrogenation is performed at a hydrogen pressure range of 1 to 150 bar 
(page 6, column 9, lines 17-19). This falls within the hydrogen pressure range of 1 to 60 bar 
(preferably within 2 to 35 bar) that is specified by instant claim 23. 
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27. Regarding instant claim 1, US '665 does not teach the following: 

Instant claim 1 recites that the ruthenium-Fluoxphos complex is to be used to prepare 
enantiomerically pure (S)- or (7?J-halo-3-hydroxybutyrates from compounds of the formula 
shown below: 




CR2 

Formula I 



in which R' = CH 2 X, CHX 2 , or CX 3 , with X = CI, and/or Br 

and R2 = Ci_6 alkyl, C3-6 cycloalkyl, aryl, aralkyl, and each aryl or aralkyl may be substituted 
with one or more Cm alkyl groups, and/or halogen atoms. 

US '665 does not recite in the claims specifically as to the type of substrates that the ruthenium- 
Fluoxphos catalyst is to hydrogenate. Rather, page 10, column 17, lines 17-19 state "The 
catalysts according to the invention for stereoselective hydrogenation are useful for carrying out 
reductions of the following type:", which is followed by examples in Table 1. The substrates 
shown in Table 1 (pages 10-12) are not just 3-oxobutyrates; some of the chain lengths are longer, 
or shorter. However, the R2 group of the substrates shown in Table 1 are Ci_4 alkyl groups, as 
well as aryl. There are no examples in US '665 in which R2 = C3-6 cycloalkyl, aralkyl, or 
aryl/aralkyl groups optionally substituted with one or more Ci_ 4 alkyl groups and/or halogen 
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atoms. There are also no examples of substrates in which R' = CH 2 X, CHX 2 , or CX 3 , in which X 
= CI and/or Br. 

28. Instant claim 4 recites that the polar solvents to be used for the hydrogenation are 
selected from Ci_ 4 alcohols, dimethylsulfoxide, dimethylformamide, acetonitrile and mixtures 
thereof, and possibly further solvent additives. US '665 states that the reaction solvents may be 
dimethylformamide, Ci_ 4 alcohols (page 5 column 8, lines 55 -64), optional solvent additives 
(page 9, column 16, example 6a, lines 60-62), and other possible polar and non-polar solvents 
(page 5, column 8, lines 55-64). US '665 does not specifically state that the solvents may be 
dimethylsulfoxide or acetonitrile. 

29. Regarding instant claim 9 - see statement for claim 4 above. 

30. Regarding instant claim 10 - see statement for claim 4 above. 

3 1 . Instant claim 5 recites that the counterions for the ruthenium-Fluoxphos complex are 
selected from CI", Br", I", BF 4 ", PF 6 ", C10 4 ", OTf , AsF 6 ", and SbF 6 ". US '665 does teach that the 
counterions for the ruthenium-Fluoxphos complex are possibly CI", Br", I", BF 4 ", PF 6 ", C10 4 ", or 
NH2(C 2 H 5 ) 2 , but does not specifically include OTf, AsF 6 ", and SbF 6 " among the selection. 



32. 


Regarding instant claim 1 1 - 


- see statement for claim 5 directly above. 


33. 


Regarding instant claim 12 - 


- see statement for claim 5 directly above. 


34. 


Regarding instant claim 13 - 


- see statement for claim 5 directly above. 


35. 


Regarding instant claim 14 - 


- see statement for claim 5 directly above. 


36. 


Regarding instant claim 1, EP 1 176135 (known hereafter as EP '135) discloses the use of 



a ruthenium complex as a catalyst for asymmetric hydrogenation. The patent application of EP 
1 176135 was presented in the Information Disclosure Statement submitted by applicant. The 
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chiral ligand of the ruthenium catalyst is known as SEGPHOS, and is very structurally similar to 
the Fluoxphos ligand, with the exception that the bis(methylenedioxy)biphenyl moiety is 
replaced with bis(difluoromethyldioxy)biphenyl. EP '135 discloses the use of the ruthenium- 
SEGPHOS complex for the asymmetric hydrogenation of ethyl 4-chloroacetoacetoacetate to 
ethyl f2^-4-chloro-3-hydroxybutanoate (pages 9-10, example 6). Additionally, EP '135 teaches 
that compounds of the formula shown below can undergo asymmetric hydrogenation with the 
ruthenium-SEGPHOS complex: 



where Rl = Cus alkyl group, in which the alkyl group may have one or more substituents 
selected from hydroxyl, halogen, amino (which may be further substituted with one or more Ci_ 4 
alkyl groups), benzyloxy, d_ 4 alkoxy, d_ 4 alkoxycarbonyl, and aryl groups, among others. 
R2 may be among the following: C 1-8 alkyl, or a benzyl group, which may have one or more 
substituents (page 1 1 claim 1). 

However, Claim 1 of EP '135 clearly teaches that many of the 4-halo-3-hydroxybutyrates 
of formula I can undergo asymmetric hydrogenation with the ruthenium-SEGPHOS catalyst. 
Formula 1 R' substituents, which may be either CH 2 X, CHX 2 , and CX 3 , (in which X = CI, and/or 
Br), are included in the possible Rl groups for formula II. Formula I R2 substituents, which may 



o 




CCCR2 



Formula II 
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be either Ci_6 alkyl, aryl, or aralkyl (which may be substituted with one or more Ci_4 alkyl 
groups, and/or halogen atoms), would be included in the possible R2 substituents of formula II 
above. 

EP '135 does not specifically teach that R2 of formula I may be C 3 -6 cycloalkyl. 
3 7 . Regarding instant claim 4 : 

EP '135 discloses that the preferred solvents for the reaction are protic solvents, such as 
methanol, ethanol, and isopropanol. It is also taught that the solvents may be mixtures of protic 
solvents and polar solvents, such as "tetrahydrofuran, toluene, benzene, methyl acetate, ethyl 
acetate, methylene chloride, and the like" (page 7, lines 21-25). EP '135 does not specifically 
teach that the hydrogenation should be performed in dimethylsulfoxide or acetonitrile. 

38. Highly optically pure (R)- and (S)- 4-halo-3-hydroxybutyrates are desirable as precursors 
to pharmaceutical agents. The Fluoxphos ligand of the ruthenium complex as disclosed in US 
'665 was developed in an attempt to improve both the diastereoselectivity and enantioselectivity 
of reactions, including asymmetric hydrogenation (US '665 page 2, column 2 paragraphs 2 and 
3). The ruthenium-SEGPHOS complex, as disclosed in EP ' 135, could be used as a catalyst for 
the asymmetric hydrogenation of a variety of P-keto esters, including various 4-halo-3- 
oxobutyrates. Therefore, it would be obvious to one skilled in the art to combine the concepts 
present in US '665 and EP ' 135, to produce specific enantiomers of 4-halo-3-hydroxybutyrates 
of formula I because they are desirable as pharmaceutical precursors. 

39. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), specifically 
application No. 03024865.2, filed in the European Patent Office on 10/31/03, which papers have 
been placed of record in the file. 
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40. The information disclosure statement (IDS) submitted on 4/26/06 was filed. The 
submission is in compliance with the provisions of 37 CFR 1 .97. Accordingly, the information 
disclosure statement is being considered by the examiner. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SARAH PIHONAK whose telephone number is (571)270-7710. 
The examiner can normally be reached on Monday-Thursday 7:00 AM - 5:30 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Nolan can be reached on (571)272-0847. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

S.P. 



/Patrick J. Nolan/ 

Supervisory Patent Examiner, Art Unit 4121 



